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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the stability of 
polishing characteristics and selectivity to a 
substratum insulating film by dispersing abrasive agent 
particles in neutral polishing liquid in water, and 
adding electrolyte salt containing metal element 
constituting a metal film to be polished. 

SOLUTION: In a polishing process on a first polishing 
stage 10, spherical silica particles are dispersed in 
pure water by using polishing liquid 16 as abrasive 
agent particles, and surface unevenness of an Al-Cu 
alloy film surface is eliminated by using 
electrolyte-added polishing liquid in which nitrate 
aluminum of 0.5 wt.% is added. In a polishing process on 
a second polishing stage 20, polishing of an 
in tersub stratum layer insulating film is restrained by 
using abrasive liquid 26, and an aluminum film is 
selectively subjected to mirror surface polishing. A 
composite surface constituted of an Al-Cu film and an 
inter-layer insulating film which are formed in 
polishing processes as far as a third stage 20 is cleaned. 
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[IB*H2] *riB*JlllttttfMtt**Kl::fcit«±Jft 
#5c3Ra>fflKtt. KlfcfB. ttfclfe. tttttt. £fctey^ 

a*-c*4 c t * -aw** i i~tamcowg;-g„ 

H 1 2 IcIBEcd^S^o 

a. 

* C t 4 blf 6 OT^-fftAM:: 

[»**8] *an**«±i=i6ita*^Lr»***ifc 

£JSI8<7>SFg73&l::fclNT. tf#if 1 frb«3fc*7<Dl^ 

<c *a^*iB samr * c t t r -s wstj & = 

St4*i(DWBi8i, 5l*«*»#Jl4*&W#]J| 

7 (D^-f *iMz*zm<Dwm&&&m Lxmmmm* y 
±»ic fe&^BH £ ii l t ffrenfeitn <t misEtaftti: 

WSX8 1 £ *r S c t £ ft®, t f h W ;£„ 

^»S*a»t 4* 3 ©18* * 6 i:*t 4 z t *«tt 
it 311**1 Olc*EtE(0WB7f;£„ 

[000 1] 



[0 0 0 2] 

mi:J:54B3a-y3> (£SJg:ft) I:: £-5 EH 
««tt£<fcjb<iaBi:8:oTl*<&. ^-CC. feC^Cttlf 
MlftliMl=Elia|-V>T*6iE«^(Df77h— ;U$JB*LT 
fc£. S;'gX/W2;£^C V D>£T-fr^3Eii&^-£fc*7 

l. c(onii!ii«6iKn±a>«aoi$^b¥««siffB (cm 
p) *©a« wsi=* o -c cti=j:y, E«ai 

^pfc*7*— ;u^0)a»&<^&JBEJ££ff2i$t$ 73 
g^Tl^o ±8BxeicJ:y^fig$+t-5^JlStf)ii^ 

[0 0 0 3] $*v->>EHlcl£. K^-rx-v^^-yi-J: 
5»DXA<Sst^f*t*4(Diiffl-V>, EllUgirtt LT m Sit 

w i z nm $ ft fc t* 7 *— jhc e*s$h $ a #> & a, f£E*i 
73. r^s-^Aroj: v^m.^m^mm-t^mzit. 

WS&<&&JS«Ea>taXIH£>*<5K&*;h,-i> B COT J: 
WSffta>*««H<B14ttl4. i!E7J, KBB6 
ft. Wm^v K«*-¥»WJ»l=fflLx*Bf»* (X^'J-) 

[0 0 0 4] fi£3feO)CMP^acD—piJ$^-to 

»^6<D h;u^«#l=«fcy«W*n, WB*«ft»l4r 
^■Jtt (pH>7) . 4>14 (pH = 7) fccfcl/BStt 
( P H<7) <D*WB5ftSflt|&Rril|-Cfc6 e 
[0 0 0 5] 116IC. CMPai$fflW : y7i/>iEg 

^□-feT-^xfiiiiic^mi^iRB^-ri,, 

[0 0 0 6] fet,*Ni:toStE6 1 ±ICTHE^6 2M 

fc»OTt*77t:— ;U6 4 LTfc< „ -€"(D^. )lF B 1$fe 

»IS6 3±C0±SIC. il!6 5 «?JxI**t;us-^ 

a) $j£^-r-5 ((216 (a) ) „ zo&mme 5<r>f$.m 

^)£.iZteib^m.ftf$.%: (CVD) ;4-¥>X/N*^^;i/d:t'$ 

ffl^5ci:A<pjtgT*fei)*<, ffltoa^ttroaffJSciaM^ 
<fc y t'T^— ;U6 4rtlc^8fll6 5 &tMSb&&(&W 

[0007] ;^ic s &mwmm<Dwm : &&m^x&mm 
6 5&mmt& (B6 (b> ) . z0±m®imm(Dwm 

fetLTl*. mUltM®. (pH = 3!S) <D7)H±X 

L^t^**«$*fi». *xfllcfeM+5*8BI5ffSOTfis| 
*^*ai4. H5 0)l3fS^SIwj3t^TiB»*iHSPSB^bCDtHl 

teh;u^aj73(i#^*x^-r-5c:i:i=«fcy?T-5o cti 
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I*. IMlSfBX^ 'J— K.fc&SHglCfcl^-ClHlfE&^-S 

tB^ico u^;u$3£xf=B#.5T-£jgPBxfi£**7-r-i>o 
zom&xiz. me (b> ic^tiiy. «rai$g^jn 3 

[0 0 0 8] 3I#^#, vU**5^£ttfii£-t±fc+i4v 
'J:>JX^'J-£fflL>T\ £JHg6 5 irgr B 1i(i6^M6 3 k 
(116 (C) ) „ dtfx^ttv'J ^ix^ 

AM 6 5 <t@ftS]$fe$$|g6 3 0)2pS<b*<|5|^FlCjl?f-r-5o 
[0 0 0 9] WB;££*t£->y ^X^'J-frb 

(~«iy i ifx.TMi::WB££tit& = crorj^ yi£->u*i 
. 6 5<D?=7?$m?i\$mm6 3frib,mm£i±z>z ttfx- 

#•5)0 CCD&IC. ±Jf IE$£:&JlcDl#lit • — - 
Chirpy, #jlis$|«iSA<ff$j$$^.^ 0 

[0010] &±&'<tz'ijt$:f$.ffi\z. mamifffiw-a- 

1 2 4 8 8 6#^$glCfB«$tirLN^> 0 
[0 0 1 1 ] 

[0012] ^-r, ®.*o)wm)&zm^tz±mwm\zn 
•5= -t&fr*.. ^asferoit^ii, ii^7 'j— *<Dig 

ib^Ji^«<troJ5)S-e^Ma®ic^M*i§1b^i (fc-i.^ 
lilHbffci) Slfjf £Jfcii£l,, ccDS®(D£ffJi£5ffS/* 
•vKtwgifa^ (cc-ci*. T;US:H3T-) £: T? 8'] y US 

W^^<D*gSi5t^Jl7K^^b^Sf-l±i$<b^)-eS^.^. 

nmt *>mz, smmK $ t tz b -r 1 1* 5 no a< 

/=l*iHb;fe)) li, i§i-£;\z£r>xit*:<n-$itfmwtim 

y. iEinf$it4w¥L^(gT$?itec-r. 
[0013] &tz. fe*<Dwm : &zm^tz&mwm\z& 



^s*<;tfi?-r-5^i=«fc ywssoifei^sE^b-rst . w 

4. tE*<DWSSSTI*. Hfc<bftl£*t;lk1±0!>ftHBFBB 
X7'J-$ffifflLTUfcfcft, 0FB%4>'M0SJ]M>&& 
«.M**0)*Mfc«lf©58»34<!llS-e»y . X5 ij— cjj© 

£H -r * >SJt liSffBitff i~ # o r tg^c-r -5 w raj $ }# o 
STB^Jifi^-CDJi y ir^Sf &HSixSBa>J¥<*.7!)<3£'> l 
x^'J — ro*5JtA<WBOit?Tlc#-3rii^L.TL*3 t 
[0 0 1 4] 6l±<D|Biar±, fcBWBflKDBFBX^U- 

$m\zcpfeiz-rz z k tz\ix'it®m?% z t 

WBX5 'J — $*14lc-r-5ci:lz«korW 
B4= (75^^11 (DWBX 7 'J — lc^-r-5>;§fl?$tm*If -5 Z 

kitoinzv&ztf* ^(D-JiXTt&mrm&mimcnwms, 

\zktiU< U&ki*?fBl&t<%iZ>tzibX'foZ>o zcom 

[0015] *^B^ii. Jei±roma*»3i-r-5f=«)i=>s: 
$*i7=trot?fey; ^jgrosfBicfcit^wB^nro^s 

«fl XS * ffl L * X Stift * *i -5 ^fi OAffitt * IS] ± 
[0 0 1 6] 

Icfc^T, WB»i^^7Klc»ii$i±, $bl-WB^^ 

k u &&mm &±m7im & -gti^mitm $ m so 
l f- * ttcins , fc * u: c <d mmm & m ^ tz w b^j* * 

[0 0 1 7] m 2£D^a^-c?ii. WB»JJf4^-^7Klc 

S-tfcStK *&l=7jcB1t**K»^*aB»iUfc«t>ttWB 
fc«kl/^(DWBa*fflLNfcWB*5i*tB«-r-i>o W 
S*+<0*Btt*«W»iFt LXI*. <?ij^li'-b;up-x 
A<{$fflpifgT?fey, -t<©5ijsi±i w twiaTrfescfc 

[0 0 18] CCDIg 1 fc^U^CDSgBGlcfc^T&ffl-f 
Lt>„ 

[0019] &tz. sE»ai$*rd$eiin± 

13 SftJi^fi6« $ SI mi- -5 fct . 
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[0 0 2 0] (flUB) **WlCfcL^TI4. «ftt©WB!a 
l=WB***fcft4*«£*t:*fl?Wt. 4, L < 
««»**1tSC4:l=J:y WBSff 5. ft 
4<fttBfB;£.!:l4. A3!ftl=l*tt*l::9FB*lt?< («>'J* 
») £#«fc£l±fcf£l+(D£<0.-efc4fc#>. SfB"f 4£K 
SiElcttBfls«i^lMt1fe«d!>KMtt»tt$4i«i^ 
Ctf)i§£. *a&«Btt?-<DE»aSttl=J:iJ«FBA<ai 
fftli. ftfc\ «ajlCl**tttl*pH = 7<DCt*«I* 
f4rf><. *JMn?l*3 4»14WB«il4p H 6~8S®(75 
WBSTefcy. «(DpH = 3gg«»itt«fl^pH 
= 9~i 1 8flE©7^* 'J ttMiSiBati fc»fl)t 

[0021] *ia>fsgji=asivcii. *»ft*tt±o)* 

SI!I£5JJBr4PS!. &<b*j£3s}MLftl.>flFB;lfc£Jm*4 
■BMbtt * C t ft < WBf ■SCt A< rTb! i: ft 
K4L B[B*-¥>*<b«B*0)«»fttt**«SLrfi< Ct 

a>cib£]q)ttr«c&*<wttJ:&&. c*ti=*y, wo 
iS*a>wBfflitt^fl>a*tt«A<*<fr 4 c t *<'>ft < ft 

[0 0 2 2] *fc. *2<D#S?IJI=fcl*TI*. BfcftJ&iS 
taLftl*WB»(=*»te*«»#***»*1*T*e>i* 
CtoWBSUIfc^ £;S£$-t±Tfc< C<kl=«fcy. till 

*«K»^-l*ftM«Ta>liniWft»«l=a««»LTW« 

[0 0 2 3] CflblSl. m2C0^B^|c ! fc^WS;^^ffl 
ftBftBBlctt&Bttfcflt-e&HAftfcflW 

** * 4i * c t « < . BFBftjtt? t±mt amsfttti = 

i^Wib-r^lrli. WBtt^fcLTtt^l^fcaHISroft 

[0024] HMlft<uii=»jft$H^Eliai±a) 
2ft*9#£jp*nbWBL. sizmzmowmiLmt 



[0 0 2 5] 

I*. SBWBfrm^SWBifc^Mcfc&fr £*>W6*tfci: 
ft4£Btt£H-*«<Dffl»tt. KKtt«0>«flHttt£ 
^AWB&lcStoLfcWB;*£ffifiJLTWS£fr?. * 
fc. «E*fcBWBi=tei*Ti4. aBMb*B**a>KMt*J 

^;S*Dbr, #KS®£iHb&4lM47kSHbLTC£>g 

sscsn ^woi-j: y B*r -5 c t *<a*-c & fc*<. 
fttwsa+a>wB»-cit»4«a*wB-*-«. wbi= 

[00 2 6] BfS5*+^©±E*lBKtt©B»l=«J:y. 
WB#J*u^£^tf>fc4*i)t;gl!S£ 1±Tfc < C t A<Blg|t 
ft4, CHlCck y SFB4>a>«BK0>«FB%^cOj6«$|qi 
ML, *M'f*>aaE±IH=J:-6WB5a(DttflE<7>±* 
t, 3 WBBB*<»WBtt14©BJtt* 

4, nBi=Mtt?a>»iiiicj:y. BMteitffic: 

»*4£B«WB<DaM?14j&<»&;h.4. -ttB«»R«£ 
LT(4. MjUiWBttBfcftSfcBBWTJUS^A© 

^t;us-^a, sssirjus-^A. i^br;u 

Si7;i-5-^A^U >i7;i/S-OA!ii' 

tttbs. y >»ffl*if-efc-5. osy. wgfg 

i=w s*t* <b ft 4 &«raa> -rTj-^fe^cto fgfl? l r 

[0 0 2 7] gFB*tft£ft&ftBffi*<£&-Cfe&4&' 
14, -t©-&^$«fiE-r47c3R±-C(D^«-f ^->$WB5S 
*lC;gfl?LTfc< Ct^ltaSLl*. A I - 

C u^iOffSft ?*§£I4. «f14WB?«+l-«ji.l*ffl 

fc<„ fcrt£U 5ffB^m^aA<, ifift»tft4A«l=« 
fiOTteli^M^jSSDLfccfc 5ft^r#OT^^I4. £ja#£ 
B0M ^->^+149fB;'a*(=j§fi?$1±47=lfC ! t,«J:t^ 

14. WB»*l=l*£ja#*B^*:/*»#*l*4f£l+T? 

hb*<1 %fI®JUT<DA I -C ud*a)WB*fr5«*l= 
14. 5ffB;S4'l3l4TJU£- r 7A^^^-r4Se?StM<75<^ 

[0 0 2 8] fg^ia^i LTI4. 0iJ^.I4*^ 
y'JWh (TEOS) (D*7K^Plc4:4, : S)lUTai^ 
(;ISC;*) -CiffcSS 1 0 ~ 3 0 0 n mffiWIy 'J 

ffifflt^CitfSf L^. **WI=*S^TI4. WB;Slc 
»<b»J*gS*DLftt^fcto. ^SSSir7KIS1b«3^ro^^ 
BA<^fiE$4x4Ct*<ft< . WB^i]*4^i:^Mi:(Dit}g 
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mm<£C% B cross. WBJW«ftTtLriiJH»*<DHi 

ftfi^g : 1 O nm~ 1 0 O n mg£) £JEl>TiHt§ 

rjus^«£i>ofc*6>*i*£MfiteWB* 

[0 0 2 9] m2<0^BJ(DSIJEa)^SIlCfcL^TI*, il 
»lft^ tb fc 4 BAXJK $ * T £ < 3M0)*ai L T . 

I •> 'J * tt^Oilil *± C * 1+ h ffclfl *>< & y . *<B$S 

*t Lrw»attfltA«Jtlnf *. :©ft, S/'jattT- 

■ [o o 3 o] *fc. -fe;un— fl 
»»»*±-C-> 'J 3 >SHb)M-£> v 'J n >H-(bflg, v 'J a 

t44Ctft< Ift&ftmK$SFS U #OTJft«IB]itft« 
4Ba«tt*l»fcli-ft c 1 4<WllBfcft«. c© 

[oo3i] ±ti^m^mmm^t lxi*. -ktun— 

Sic ck y . &^5£l=J:3»il*S2v 'J 

ssffm* z&m? h z t *<a* l i*. 
[0032] kit. ss$#sbloo s *nw<Dnmm 

[0 0 3 3] 

[si&m 1 ] s> *>fr cthmmmmmzmm^mLx 

fct. -?-<D&gffi;gj£4 5 0°C(Dig;S7. A I 
-CuO. 5% (J?£8 0 0 nm) SffltoiMMSBU 



*'Xt L.TI4A r ££HV E*l*4mT o r r t L 

f=. lyTTMi. ±§BX?Ilr <fc y »Si^:SigX/{»./$ 

a i -cuM. *mw<Dwm&$:QimL-aftmLs m. 
$f;girA i -c u ^mtb^Ajt£m.ib^Mm^mfS.Ltz 

[0 0 3 4] SJftlc. *3lififfln?fl|fflLfcWBjftl:-3Lx 
Tifts^^r-i), WB&roiEllilcfciMi, ^■r^Jc4'lcWB 
M&*t LTf h^iWt^Vv'J W h (TEO 
S) *J0*»jBLfcaSCs*(=J:ftttg1 0-4 0 nml* 

v y * «• mtizitm. $ -t+t *tt •> u a sus $n 

SiLfc. SJfBftJfti^i: LTfflLN-i>->y ^*5^-(75;lSl4 1 
0wt%iLf; o ^<04»i4S/y*WB}ft(D«Sfil*1. O 
7 c P ( 1 . 0 7x1 0"3p a • s) Xfoitzo 

£ cilery, Sisglcffiffl-f £>5ffB;££P§!{L-fi= 
[0 0 3 5] »1fl)lBatLt. ±E4»tt->y*WS 

«5iSLfc. ffi»7;U5=.^Ajlfifil 0—3- 
1 w t %cDsgHW<!: HUtol-liO. 5wt%tjj 

5i^r;U5^rt7A05;S»DT'WB;S*6JSI4 5. 09c 
P (5. 0 9x1 0-3 P a • s) l-ifflPl,f=o "f 

*tt->'J ^WB;S|-5S^T;U£^'7A$;§jD-r.i>Z 

[0 0 3 6] «2©5ifB;Si: Lt, ±te*ttvy 

*5ffB;Sl=-b;up— x$;S»DL. a^-^;S*n*ttvy ^ 
WBiS^ISSLfcc -tr;UD— xjjgjtte i o-6~i o~1w 

t %C0^ffl|*3t U ^32^1-1*4. 7 x 1 0~3 W t 0/0-C 
foho Z<D±)[^a— X(D;SAD-eWB;S*SSI*5. 4cP 

(5. 40xio-3p 8 ■ a) CilPLfc. ttht. 

> U * ttT- $ it X 5ffB;S*4 IS £ 5 # < $ 

[0 0 3 7] lU±©miRt>'m2(7)WB;" : S^ffifflLr. 
A I -CuM£«®l::*t-£WB*ma*£<DWB£<T-3 

fc. d 1 l t gust y © t fl) I- y . WB/-? 

C-l 00 0Si/\'y K) fffi^TL^. mtz. WB'n 
•v Ki3<fcl/WB^Si<DtHltejSS^3 5 r pm. 5ffB;Sco 
fft^^Stt 6 Om I /'At Ltzo 

[0038] miic wBiisi=ais-rsfB)i*<Dig« 

£*-rHTrfc3„ 5JfB^Sli5ffBI±^)C7)iijjDi:i tictf 
*-T*A<. a»n1*l«<Dttff14l*ISlS*.&*t«:j!)^fc. £ 
H2I±. WBJ±**<0. 4kg/cm2 bLXm 
2(D5ffB;S$-fflur5ffBLfcti^<D. -tr JUa— xiSti: 

KA< 1 0-6- i o-1 w t %(DHI$ieHl^Trtt. ffiBjfS 

14 0. 2ym/mi nt'-St'fcU, t^D- X;SglC 



(6) 



t$F*W 11-1116 5 7 



B«fl>«#fcHtt-C. ffiBTJUS^ABSAM 0"3~ 
1 w t %<OHitTOHWlrfcL>T(*, WB2glc58i£TVU 
= A;SiQS«i?Ft£f*Sg#> £ Jh.fcfr o fc. iii± <fe y . 
*tt-> 'J * WB«I=T *»in L 

&frCftfc«^*>*WB;8*l=»#Lfc*l ©WB5S 
[0039] ±ET;us = ^AMa>i3fBii*»j 

AiSJjpicfcSB i OfffBS^BH^cii^cDvU □ >Klb 
JiOTWB>£Bf*T;U5=^AJS<0i§^a>8l 1 0^<D1S 
St? fc<J. X;Stal::J:6ff 2<DWB;$-ei4 

*?>2 0»fl)1 SJg-e&ofc. og=y. *f6HI=J:S» 
1, §? 2 (DSFB;$£ffl 1^-5 Cilery. >43fS<DSf®;"Str 
fcftlcfcHfr&r. TttBIHI&BlBt (CC-ei*. y'Jn 
>SHbJil) i=m-6r;us WB<BS^tob<iiffi$;h.Ti^ 

— XSJOIZ «fc «ff 2 ©WJBa<D*A<«+ir d t tfft 

123*1.*:. 

[0 0 4 0] 0 31*. *^B^|-J:i|gi OTPH-S 
T^S-^A^An, jg&0. 5wt%) . S.l/:iS2(7)5ff 
(-b;ua— ;I§4. 7 x i o-2 w t %) £■ 
ffl^TA I -C u£#jjgWJS£*Tofci#£0>RiWi££. 
WBfld (jftMBB) £JtttLfcBn?fc*. fcfc\ H3 0> 

(-ffc*>*>. BMttBBWBUiL-C^fcoBja) t*?to 

fc= @3j:y. sax^->^j$)SiE^o)A i - cumm 

flSSI^fr**^. Cftli. 5fffilrJ:yA I -CuJI 
<DBffi¥«te*<fil-tLfc;fc«>T»fc<5. fflM7)lZ-'t>J± 

mmt-t^n— 7.mfin$itm?z>k. 300 nmra-e 

<b£ttfciS£-efc. 1 0-6~ i o-l w t %fl)HSSroHW 
[004 1 ] COTcfc?!-. WKT^USsSan^ltS/'JAW 

inLTl*fcl*CiA*€>. BFS*l=&fl(Saif=&Bift{bBI 
•V*K*aft«A<»«**i«^fcr4!S:L^ WB;& 
A<4"t±t:fei C t An $>£Sl£A<WB;£i::;§8?f & c <t 14 



[0042] sas. miOT^B^i-PiSL. *%ifefflagF 

Bttf^Jai4ifJE7;US=OA-r*l4&:< O. 5%<D^£# 
14. $4tf(D«<0****<*«l=/J\SLx^tlz«tS o 

r t & i^c t i4m -5 &x-t t£i\. 
[0043] &tz. ^mmmxmmnn.tLtz^5^m 
tt&<*iE*ss«iiicfciN-ci4. mmtmmt&mmfkta) 

IWI = . /V)7*9)\,m («"Jjltf»*»nmfr&»1 On 

-So Lfru c«>«fc3tt/<UT*$;uBa>»*r*»tt* 

[0 0 4 4] 

[ns£i?ii2] ±&o)mmm i icasi^-c. #sgsjia>«raH 

ffll^Tt. SSL-fc^JlMWWO. ftJ:t/BniUeitHl= 
*tf -5^BflgCDSS?»f®A<Rlfil1?&y . 5ffS?*(X»a®T- 

ss6i4SfBfeiffl^e)(D^ja<bWBx?i-e<7)ffifflirSLr 

L^io CCDXfII4. #MWa®(7)[Hlfl^¥iH'(bL. ^fc 
^ ;S*D WSS"J 14. * (7) » g^Jl $ RK^ L H M«&(iffi 

^saa-r-s^awsxfi-ccoffiffliri® urtx-5)„ crox 

[0 0 4 5] tCt. HSfeW 2 T?l*. auf'>7"iL 
H2XT7 LT*«K»^BinWB5at€FBL^c«B 

i$m». wiro-swxfiic* ystt&A-ftBEBS 

[0 0 4 6] *HiS0iJTffifflLf=5ifB^S(D^S§$ll]4 

ir^fo *»«5«i=fcit«wBxai*. ±a©iy3o 
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t- •> T'lcStlS L fc 3 OCD WO X ^— v £ * L T ifc 

¥intsjBx?i£, I2ii7,f-y2 ox-itmm^m 

£t®SFBXfI£, 1 3 WlXf - v 3 O 1?li« ffi;*;tl 

<B«J*frC»fcy, ^-fi-f^BI-WB'^ K£«*.fcW 
BS§5 11. 2 1. 3 1. SfB^ 7 h*1 2. 2 2. 3 

2. ffimtDuammi 3. 23. 33. ii^Mtii 

4. 2 4. 3 4Sttl, 0 BtlSifcJ:yii^'>h* 

14. J ?-^-en[2!$5^«ic e j:yffg(7)jigr'iH]e$-y--i)C 
fsfc-t-oBWB'^ Kici4. ffi&mia&mz 

Stfi1 5. 2 5. 3 5l4aS$T|Sl#t LTSfS^-V K 
BSftft&nftfr&ttBftl 6. 2 6. 3 
6 $m&1r 5 C £ let tj fitSOTSFB * fc I4;5fe;f £ff ? . 

T* lb -5 *><. C C"C?l45ffS;Si:(7)SIl$ , ffll/ N TL x 'i) 0 

[0047] *giifi«-etefflLfcwais«i=*ji^ri*. 

. lU±<7)3n ~m3 WBXt— vl4. t>£:-3CD3£*#£ 1 ± 

T3SH<DWBx«£mv «@ • at»»7«<D*«A< 

«tt«l=fc4*«£-t;h-* r ;h.**El 5. 2 5. 3 5iL 

[0 0 4 8] ttB**K& LfcBffil*. Hj£#J 1 T-{£ffl L 

MmiZ)%£ 5 0 0nmff)Sfli5MLtfct, -fO* 
S4fi;5g 4 5 0 °C(75^;gX/ •? S ;£ "C AI-CuO, 5 
% (H$700 nm) £H4fc jA^J&flg L fc t WT* & S. 

c<da i -c u^^si±gBici4. Tt&mm%i<Dmm&B. 

&L/i3 0 0 nmfIgroa®DiItfbA<fe-i)„ 
[0 0 4 9] JUT. H4lr*5lf^mi. 12. m3 5ifS 

*T — i?T?<DWBiar=-3l*-Cl»W-r-&. 
[0 0 5 0] Hi tffBX^f— vIZfcltSWBXflte, A 
I -C u^&|gg®©S®Mca£l&£-f &¥tIte5Jfex 

e-Cfe*. CwT?BL%fcWB;ftl 614, wajwe^-tL 

r;l3C^I-«k-5^1g4 0~8 0 nmJSS^/U 2) S&ifilT £ 
fc6*lc#ifc£t!\ S^I-ffiKT^S-^A^O. 5wt 

141 0~20wt%t Lfco SfB/\°-^ KICI4. Wfc 9 0 
-1 0 0 as (J I s-AJStt. WTH«) 0)I15JfI 

K*fflL\ i5agiao»«i 3i=«fcy o. 3~o. 4 
kg/cm2 <DmwmE.£wmLtz<, sfbssii i fc 

•fcl/WB^v Kl 2<DEH£ai4. 3 0-9 0 rpmtL 



tod. ±I5<DJ;3lc J ^^3fagro7<^tNWBIS^ • SIS?/* 

ZftiXl^Z, >ik±<Dmmz& y. 7/U£gMS;!><1 0 0 
n mlrfc&SrWBLfco 

[0051] s2iixf-vi:fc[t^fgigii i t 
*BnM6*K©WB«ffi*HlliMLratRe«jl=7 , JU5K$ 
^SWB-T-i). aJg^^S5JfBx?it?S5i, 0 ^xfScDST 

@S2 6<tLTIJ. 1 Onm~4Onm0)I$^vU*?S 

fi^S-i o~2 o w t %»|jt$-t±fci3fi7Klc. -tr;up— x 

eo. 1 w t %B»Lfcw«w«^sB»iwB»*Biv 

$fcl?/*-;/ K (Ig6 0-9 0) CDSFB/*-;/ KtrTifeHFilj 

<73b#ot. ^mEn*p*n«2 3ic«fe yepijo-r-siE^iiio. 3 

kg/cm2 JilT<D1g!±73,t L. ffc8flSl2 1 . 
Wm^V K2 2(7)(°l*ES!tl4 J E-^-? ; Hl 0~40rpmt 
Ltz. CCtr. *ig<D/j\£U5f£^ • ttft/W K£ttB 
L. £fc1gl± • (£SS$E<D3SM*TT-SFB£fT -50514, W 

2F1*4fctf>. *i<fetfBFBfl>a«tt$J:yW<f 

[0 0 5 2] *3Xf-i?i:fclt4fflil8tt, 127. 
f— ✓*-C<D»Biai:j;i)Bffi*ih,fc. Al-Cul 

t m Mfetut a* & & * b^bbe £ at,**-*- 5 ist? & * . 

*Xfl-C^ffl-r€,5JfBiS3 6 t LTI4*«7k£<£ffl Lfc, 
iS/<7 Kt LTI4SS6 0 JJlT(D«fg/^«^ K$ 
tefflU ffi«W*D*«l3 3l=J:49]*DE*ttO. 3kg 
/cm2 iaT. SfSSiS3 1 . SfB'v-v K<D@$£i!f4 

0 r pmJUT<D3M*T?PB£*Tofc:o ^33, *XfIt?ffl 
t>5)SfB;S3 6 i: LTI4, J367KI-0. 1 w t %JUT(D-fe 

[0 0 5 3] Jil±0-®W5JfBXfi-C, J||H|«&ltlSI=« 
$500 nmCDA I - C u ^^atoii^+tfc^ > 
lE^^ff^^Lfco CO A I -C ulH^aS6(73D£!ifbl4 1 0 

fee 

[0 0 5 4] *H)SS<5l||CfcL\TI4, H4l-*-r«fe5lcm 

1 ^&»3©5fB^-x— 5?»«L, «S*Xt— 5?Ml? 
S»»a|-C?#4<fe3'EtWB»lt*ttfflL7 s =. L A v L. fl 
»JcDWB^a^aiftfflmLT. -tft-ew::* 1 . *2. 
B 3 CD m B Xfl ^ frt?1i- 5 £ 5 1 = L X t * ^ s 14 
±< mmvfo&o JU±G>3XS(Df*J1?*BMI=B 

«<cx«i4Bi fc«fci;»2(DWBxg-e&y, 8 3(0,* 

;*XfII4»J(D;5fe;##iSlc «fe ottlK 
[0 0 5 5] 

[^B^<D?j!)m] ^5S0^««fBi~*sL>ri4. ss*iefB»j 
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[0 0 5 6] LA X L. *IBEl::«fc*trdL *ttWB«lzW 
U *fcWBlc#5W«aa>«tt*<b*l»jJ:-r*Ctlc 

[0057] a»a^*j«E»a)»fiR(cteL^r 

I*, K 1 CDSfgXfli: LT*#KttSSttWBffl*ffil^fc 
¥ffl«sWB£frl\ X20)mxl^Lt*II^B 

[0 0 5 8] BLt<D«» % SKLfc^i^Etta)*)* 

[Hi ] **W<DW**lcJ:6A I -C u£r£JSi(DWg 

[13] *jewicwaaicct y w«LfcA i -c 
<b J5 It m £ Tfk tn -e fc 4 o 



[84] **wicj:satoa^iBa»«wB*;i**-r 
xHBff®ll!-cfc5o 

[15] &5fc<D^gigS£^iri-7?$>£ 0 

[16] st*a>a«>a^ia«»j*xa**-rxaKffiBi 

[17] a*0)W»*aiCj3l+«W»-x^ K h;U^7CDB# 
i 

2 o— $r— 

3 7^P-^- 

10 mi 9flXf-v 

2 0 f2 8IIXf-V 

3 0 f3 9flXf-v 



11. 2 1, 

12. 2 2. 



1 3. 
1 4. 



2 3, 
2 4, 



15. 2 5, 

16. 2 6, 



3 1 
3 2 
3 3 
3 4 
3 5 
3 6 



ARB's* ? K 
ttBttttteWft 



6 1 
6 2 
6 3 
6 4 
6 5 



36 *S 

TBEI* 



[11] 



12] 



9 0.2 
E 

So.15 



0.1 



^0.05 



0 



o 




0.2 0.3 0.4 0.5 

iEE±l (kg/cm 2 ) 



0. 5- 
s 0.4" 
J* 0.3" 
i# 0.2" 

5 o. - 

< 



"~ i i i i i i i r 
WBfEE ?3 : 0. 4kg/cm 2 



o o 



J 1 I L 



J i i 



fO" 9 10~ 7 10~ 5 10" 3 10" 1 
HD-X;lJt [w t %] 
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[B3] 



[15] 



10Q 

8' 



- 60- 



f 4Q- 
20h 




i « -i — 



400 600 
*Rft [nm] 



"800" 




en 



-<pH7 
-=pH7 
->pH7 



CHI4] 



10 gl«f^f-/ 



20 g2i^f-y 

23 



30 m3 9f@X^-i> 
33 34v 



nAii ^.i 



35= 



2 n~$f- 



3 rvn-^— 



i 3»£ 



[17] 




